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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant: E. Claeys Attorney Docket No. : ARNO 118771 

Application No.: 10/069,866 
Filed: February 26, 2002 

Title: STRENGTHENING LAYER FOR USE IN COMPOSITES TO BE FORMED 

BY MEANS OF VACUUM TECHNIQUE 

PRELIMINARY AMENDMENT 

Seattle, Washington 98101 
July 1,2002 

TO THE COMMISSIONER FOR PATENTS: 

Please amend the above-identified application as indicated below. 
In the Claims: 

Please amend Claims 1-20 as follows, and add Claims 21-32 as shown below. 

1. (Amended) A strengthening layer for composites comprising a resin to be formed by 
means of a vacuum technique, comprising: 

a strengthening material; and 

a plurality of transport threads of substantially round and substantially form-retaining 
cross-section for guiding the resin therealong wherein said threads lie substantially in the 
direction of the resin transport. 

2. (Amended) The strengthening layer as claimed in claim 1 wherein the transport 
threads lie in the same plane as the rest of the strengthening material. 

3. (Amended) The strengthening layer as claimed in claim 1 wherein the transport 
threads lie against one or both sides of the strengthening layer. 

4. (Amended) The strengthening layer as claimed in claim 1 wherein the strengthening 
material takes at least partly the form of endless threads lying substantially parallel adjacently of 
each other. 
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5. (Amended) The strengthening layer as claimed in claim 1 wherein the form-retention 
of the transport threads is achieved in that said threads comprise at least two twined single 
threads. 

6. (Amended) The strengthening layer as claimed in claim 1 wherein the form-retention 
of the transport threads is achieved in that said threads comprise torsional single threads. 

7. (Amended) The strengthening layer as claimed in claim 1 wherein the form-retention 
of the transport threads is achieved in that said threads further comprise a coating applied to at 
least a partial surface of the thread. 

8. (Amended) The strengthening layer as claimed in claim 7 wherein the coating is a 

glue. 

9. (Amended) The strengthening layer as claimed in claim 1 wherein the form-retention 
of the transport threads is achieved in that said threads are monofilament threads. 

10. (Amended) The strengthening layer as claimed in claim 1 wherein the form- 
retention of the transport threads is achieved in that said threads are provided with a sheath. 

11. (Amended) The strengthening layer as claimed in claim 10 wherein the sheath 
comprises a knit. 

12. (Amended) The strengthening layer as claimed in claim 10 wherein the sheath 
comprises a braiding. 

13. (Amended) The strengthening layer as claimed in claim I wherein the form-retention 
of the transport threads is achieved in that said threads form part of a structure of threads which 
are mutually connected by a binding such that the round form of the transport threads is 
substantially form-retaining during the vacuum technique. 

14. (Amended) The strengthening layer as claimed in claim 13 wherein the form- 
retention of the transport threads is achieved in that said threads form part of a gauze. 
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15. (Amended) The strengthening layer as claimed in claim 13 wherein the form- 
retention of the transport threads is achieved in that said threads form part of a web manufactured 
according to the Rachel technique. 

16. (Amended) The strengthening layer as claimed in claim 1 wherein the transport 
threads are formed from at least one of glass, carbon, kevlar, flax, other vegetable, synthetic 
fibres and combinations thereof 

17. (Amended) The strengthening layer as claimed in claim 1 wherein the strengthening 
material is formed from at least one of glass, kevlar, flax, other vegetable, synthetic fibres and 
combinations thereof. 

18. (Amended) The strengthening layer as claimed in claim 1 wherein the transport 
threads are manufactured from at least one of the same materials as the strengthening material. 

19. (Amended) A method of forming a resin composite by means of a vacuum 
technique, comprising providing at least one strengthening layer comprising a plurality of 
transport threads of substantially round and substantially form-retaining cross-section for guiding 
the resin therealong, orienting the strengthening layer so that said threads lie substantially in the 
direction of the resin transport, and applying the resin to the strengthening layer under vacuum to 
form the composite. 

20. (Amended) A composite formed by means of a vacuum technique, comprising at 
least one strengthening layer embedded in resin wherein said strengthening layer comprises a 
plurality of transport threads of substantially round and substantially form-retaining cross-section 
for guiding the resin therealong, and wherein said threads lie substantially in the direction of the 
resin transport. 

21. (New) The strengthening layer as claimed in claim 1 wherein said layer is embedded 
in resin. 
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22. (New) The strengthening layer as claimed in claim 4 wherein the strengthening 
material at least partly takes the form of multifilaments. 

23. (New) The strengthening layer as claimed in claim 4 wherein the transport threads lie 
in the same plane as the rest of the strengthening material. 

24. (New) The strengthening layer as claimed in claim 4 wherein the transport threads lie 
against one or both sides of the strengthening layer. 

25. (New) The method of claim 19 wherein the transport threads lie in the same plane as 
the rest of the strengthening material. 

26. (New) The method of claim 19 wherein the transport threads lie against one or both 
sides of the strengthening layer. 

27. (New) The method of claim 19 wherein the strengthening material takes at least 
partly the form of multifilaments. 

28. (New) The method of claim 19 wherein the form-retention of the transport threads is 
achieved by comprising at least one of a plurality of twined single threads, torsional single 
threads, and monofilament threads. 

29. (New) The method of claim 19 wherein the transport threads are formed from at 
least one of glass, carbon, kevlar, flax, other vegetable and synthetic fibres and combinations 
thereof. 

30. (New) The method of claim 19 wherein the strengthening material is formed from at 
least one of glass, kevlar, flax, other vegetable and synthetic fibres and combinations thereof. 

31. (New) The method of claim 19 wherein at least one strengthening layer is embedded 
in resin. 

32. (New) A system for forming a composite by means of vacuum through a closed 
mould comprising: 
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a strengthening layer; and 

means for guiding a resin along the strengthening layer, said strengthening layer 
comprising substantially round transport threads which lie substantially in the direction of the 
resin transport, wherein the mould retains its cross-sectional shape. 
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REMARKS 

Claims 1-20 are pending in the application and have not yet been examined. Claims 1-20 
have been amended to correct certain formalities. Claims 21-32 have been added. These claims 
are supported by the application as originally filed. Consideration and allowance of Claims 1-32 
is respectfully requested. 

Respectfully submitted, 

CHRISTENSEN O'CONNOR 
JOHNSON KINDNESS^^^^ 




Dennis KTShelton ^ 
Registration No. 26,997 
Direct Dial No. 206.695.1718 

I hereby certify that this correspondence is being deposited with the U.S. Postal Service in a sealed 
envelope as first class mail with postage thereon fiilly prepaid and addressed to the Box PCT, Commissioner for 
Patents, U.S. Patent and Trademark Office, P.O. Box 2327, Arlington, VA 22202, on the below date. 



Date: 7 
DKSlTJQ 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE JULY 1. 2002 
In the Claims : 

1. (Amended) A [Strengthening] strengthening layer for composites comprising a resin 
to be formed by means of a vacuum technique, [which layer substantially consists of] 
comprising: 

a strengthening material; and 

[for a smaller part] a plurality of transport threads of substantially round and substantially 
form-retaining cross-section for guiding the resin therealong[, which] wherein said threads lie 
substantially in the direction of the resin transport. 

2. (Amended) The [Strengthening] strengthening layer as claimed in 
claim 1 [, characterized in that] wherein the transport threads lie in the same plane as the rest of 
the strengthening material. 

3. (Amended) The [Strengthening] strengthening layer as claimed in claim 1 [or 2, 
characterized in that] wherein the transport threads lie against one or both sides of the 
strengthening layer. 

4. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-3, 
characterized in that] claim 1 wherein the strengthening material takes at least partly the form of 
endless threads lying substantially parallel adjacently of each other [, or multifilaments]. 

5. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein the form-retention of the transport threads is achieved in 
that [they consist of] said threads comprise at least two [or more] twined single threads. 

6. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein the form-retention of the transport threads is achieved in 
that [they consist of] said threads comprise torsional single threads. 
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7. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein the form-retention of the transport threads is achieved in 
that [they consist of] said threads further comprise a coating applied to [the whole or partial 
surface of the thread] at least a partial surface of the thread . 

8. (Amended) The [Strengthening] strengthening layer as claimed in claim 7 
[, characterized in that] wherein the coating is a glue. 

9. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein the form-retention of the transport threads is achieved in 
that [they] said threads are monofilament threads. 

10. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein t he form-retention of the transport threads is achieved in 
that [they] said threads are provided with a sheath. 

11. (Amended) The [Strengthening] strengthening layer as claimed in claim 10 
[, characterized in that] wherein the sheath [consists of] comprises a knit. 

12. (Amended) The [Strengthening] strengthening layer as claimed in claim 10 
[, characterized in that] wherein the sheath [consists of] comprises a braiding. 

13. (Amended) The [Strengthening] strengthening layer as claimed in [claims 1-4, 
characterized in that] claim 1 wherein the form-retention of the transport threads is achieved in 
that [they] said threads form part of a structure of threads which are mutually connected by a 
binding such that the round form of the transport threads [cannot be distorted, or hardly so] is 
substantially form-retaining during the vacuum technique. 

14. (Amended) The [Strengthening] strengthening layer as claimed in claim 13 
[, characterized in that] wherein the form-retention of the transport threads is achieved in that 
[they] said threads form part of a gauze. 
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15. (Amended) The [Strengthening] strengthening layer as claimed in claim 13 
[, characterized in that] wherein the form-retention of the transport threads is achieved in that 
[they] said threads form part of a web manufactured according to the Rachel technique. 

16. (Amended) The [Strengthening] strengthening layer as claimed in [any of the 
foregoing claims, characterized in that] claim 1 wherein the transport threads are formed from at 
least one of glass, carbon, kevlar, flax, other vegetable [or]^ synthetic fibres [or] and 
combinations thereof. 

17. (Amended) The [Strengthening] strengthening layer as claimed in [any of the 
foregoing claims, characterized in that] claim 1 wherein the strengthening material is formed 
from at least one of glass, kevlar, flax, other vegetable [or]^ synthetic fibres [or] and 
combinations thereof. 

18. (Amended) The [Strengthening] strengthening layer as claimed in [any of the 
foregoing claims, characterized in that] claim 1 wherein the transport threads are manufactured 
from at least one of the same [material] materials as the strengthening material [of which the rest 
of the layer consists]. 

19. (Amended) [Assembly of strengthening layers,] A method of forming a resin 
composite by means of a vacuum technique, comprising [at least one strengthening layer as 
claimed in any of the foregoing claims] providing at least one strengthening layer comprising a 
plurality of transport threads of substantially round and substantially form-retaining cross-section 
for guiding the resin therealong, orienting the strengthening layer so that said threads lie 
substantially in the direction of the resin transport, and applying the resin to the strengthening 
layer under vacuum to form the composite . 

20. (Amended) A [Composite] composite [consisting of at least one layer] formed by 
means of a vacuum technique, comprising at least one strengthening layer embedded in resin, [as 
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V 



claimed in claims 1-18 or an assembly as claimed in claim 19] wherein said strengthening layer 
comprises a plurality of transport threads of substantially round and substantially form-retaining 
cross-section for guiding the resin therealong, and wherein said threads lie substantially in the 
direction of the resin transport. 

New Claims 21-32 have been added. 
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STRENGTHENING LAYER FOR USE IN COMPOSITES 
TO BE FORMED BY MEANS OF VACUUM TECHNIQUE 



The present invention relates to a strengthening 
layer for composites to be formed by means of vacuum 
technique, as well as to an assembly of strengthening 
layers and composites containing the strengthening 
5 layer. 

Vacuum techniques are used to make composites in a 
closed mould system. A vacuum is produced in the mould by 
means of a small opening on an outer end of the mould, 
while the resin is supplied at the other end via a small 

10 opening. The resin will fill the mould due to the 
underpressure in the mould. 

Quite simple moulds are usually applied in such 
techniques. In some cases such moulds consist only of a 
lower mould with a cover foil . When a vacuum is produced 

15 in the mould there results an external pressure on the 
mould of about 1 bar. When the mould is partially 
flexible, such as when a cover foil is applied as upper 
mould, this pressure is also exerted on the strengthening 
layer present in mould. Since the mould as it were 

20 collapses and the strengthening layer is herein also 
compressed, the resin transport is in many cases made 
more difficult or even prevented. 

Because the vacuum technique can be used with 
relatively low mould costs, it is an advantageous method. 

25 To nevertheless enable the use of this vacuum technique 
with these simple moulds use is currently made of so- 
called "bleeders" . These are intermediate layers inserted 
between the strengthening layers so as to still allow 
resin transport. Such "bleeders" are for instance 

30 continuous glass mats, which cannot be compressed by the 
external pressure on the mould and its content . Such 
"bleeders" are however generally a disruptive element in 
the end product since they cause unnecessary thickness, 
weight, resin and material consumption. Furthermore, they 
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leave behind a resin- rich location in the end product, 
thereby creating the danger of air inclusion. 

The present invention therefore has for its object 
to provide a strengthening layer which is particularly 
5 suitable for forming composites by means of vacuum 
technique . 

This is achieved with the invention by a 
strengthening layer which substantially consists of a 
strengthening material and for a smaller part of 

10 transport threads of substantially round and 

substantially form-retaining cross-section for guiding 
the resin therealong, which threads lie substantially in 
the direction of the resin transport. Because of the 
form-retaining nature of the transport threads they are 

15 not flattened by the external pressure but retain their 
form. It has been found that sufficient openings thereby 
remain along the threads to enable resin transport. The 
transporting speed of the resin can be influenced by the 
choice of the thread thickness and by the number of 

2 0 threads. 

The transport threads can lie in the same plane as 
the rest of the strengthening material. In that case they 
preferably replace a part of this material, whereby no 
extra weight is added. The invention is however also 
25 effective when the transport threads are situated between 
the different layers of strengthening material. 

Although the problem of the strengthening material 
being compressed can occur with different types of 
strengthening material, it is a particular problem in the 

3 0 case of strengthening material which takes at least 

partly the form of endless threads lying substantially 
parallel adjacently of each other, or multifilaments. 
Multifilaments are bundles of separate threads which are 
not mutually attached to each other within a bundle and 
3 5 are also not intertwined. They therefore spread into a 
flat surface in the case of external pressure. 

The form- retention of the transport threads 
according to the invention can be achieved in different 



wo 01/158S7 PCT/EPOO/08552 

3 

ways. It is thus possible to apply two or more twined 
single threads or a torsional single thread. In addition, 
form-retention can also be achieved by means of a 
substantially rigid coating applied to the whole or 
5 partial surface of the thread. Such a coating again 

ensures that the threads cannot be compressed. Although 
it is evident that a coating over the whole surface gives 
the best result, it is however also possible, in order to 
save material, to suffice with a coating in parts at 

10 intermediate distances such that sufficient rigidity is 
provided for the threads to prevent compression thereof 
under a pressure of about 1 bar. As coating can for 
instance be used a glue or other finishes known in the 
art of textile processing. 

15 When the transport threads are monofilament threads, 

they already form one whole and for this reason cannot be 
flattened. A similar result can be achieved when the 
transport threads are provided with a sheath. Such a 
sheath can for instance be a knit or a braiding. The 

20 form- retention of the transport threads can likewise 

further be ensured in that they form part of a structure 
of threads which are mutually connected by a binding such 
that the round form of the transport threads cannot be 
distorted, or hardly so. Examples of such structures are 

25 for instance gauzes or webs manufactured according to 
Rachel technique . 

Both the strengthening materials and the transport 
threads according to the invention can be formed from the 
usual strengthening materials applied for the 

30 reinforcement of plastics, such as glass, carbon, kevlar, 
flax, other vegetable or synthetic fibres or combinations 
thereof. The material applied for the transport threads 
can be the same as the rest of the strengthening material 
or different. Glass is mostly used as strengthening 

35 material and as material for the transport threads. 

A strengthening layer according to the invention 
will in practice generally be applied in an assembly of a 
plurality of layers. Such an assembly comprises at least 
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one strengthening layer according to the invention and 
can in addition comprise for instance rovings and mats. 
It is however recommended to employ the transport threads 
distributed uniformly over the different strengthening 
5 layers, since the most homogenous possible resin 
distribution is then obtained. 

The invention finally extends to composites which 
consist of at least one layer or assembly according to 
the invention embedded in resin, 

10 By using one or more strengthening layers according 

to the invention in the manufacture of composites using 
the vacuum technique, a composite without intermediate 
layer (bleeder) can now be made with a great number of 
advantages. Firstly, a resin-rich layer is prevented from 

15 forming in the middle of the laminate. There is the 

danger of air inclusion taking place in such a layer. In 
addition, by choosing the same material for the transport 
threads as for the rest of the layer it is possible to 
prevent the end product containing laminate -foreign 

20 substances. Since the transport threads according to the 
invention preferably replace a part of the rest of the 
strengthening material, the composite will not need a 
greater thickness than is actually desirable. Since 
according to the invention no extra layer is needed and 

25 the threads are preferably used to replace a part of the 
strengthening material, no unnecessary consumption of 
resin is required. An additional bleeder, which has no 
function in the final laminate, moreover increases the 
weight of the laminate. This is also prevented by the 

30 transport threads according to the invention. Further 
prevented when the thickness is the same is that less 
strengthening can be inserted. Since a bleeder itself 
already has a relatively great thickness, less real 
material providing strengthening can be used. The bleeder 

35 is formed from criss-cross fibres which provide no or 
hardly any strengthening in one direction. 

In this application "composite" is understood to 
mean a material in which the supporting function is taken 
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over almost entirely by the reinforcement material 
(strengthening material) . The resin herein has a sealing 
character and functions for the purpose of cohesion and 
stress transfer. 
5 "Vacuum technique" is understood to mean the suction 

of resin by means of vacuum through a closed mould having 
therein one or more strengthening layers for the purpose 
of forming a composite. 

A "strengthening layer" is a quantity of 

10 strengthening material displaying cohesion. The term 
" strengthening material" is used for the components of 
which a strengthening layer consists, such as 
multifilaments, glass rovings and so on. 

The invention will be further elucidated with 

15 reference to the example following hereinbelow. 



EXAMPLE 

Comparison of resin transport in different types of 
strengthening material 

20 1- Test arrangement 

The elongate strengthening layer for testing was 
placed between two sheets of foil functioning as mould. 
The foil sheets were sealed all round in order to enable 
creation of a vacuum in the mould. A vacuum was applied 

25 at the one end of the mould, while resin was fed into the 
mould at the other end. A measuring rule was positioned 
in longitudinal direction of the mould to enable 
determining of the distance covered by the resin per unit 
of time. 



30 



2 . Strengthening materials 

As first comparison material an assembly of 
strengthening layers was manufactured from six layers of 
unidirectional webs, wherein in longitudinal direction 
35 each layer had a weight of 1125 g/m^ glass rovings and in 
transverse direction a weight of 75 g/m^ glass rovings. A 
glass mat of 50 g/m^ was attached hereto. Such an assembly 
cannot be formed without any problem into a composite by 
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means of vacuum techniques. A continuous glass mat of 450 
g was therefore placed as "bleeder" between the third and 
fourth layer of unidirectional webs. The thickness of 
this continuous mat was roughly 0.8 mm. The thickness of 
5 each layer of unidirectional web was 0.9 mm. 

As second comparison material the above described 
assembly of strengthening layers was used without the 
bleeder. 

In the material according to the invention 20 g/m^ 
10 glass roving in the above mentioned web of 1250 g/m^ was 
replaced by twined glass yarn in the direction in which 
the resin transport has to be directed. The web is not 
changed appreciably by this replacement. 

15 3 . Result 

By means of the comparison material with the stated 

(continuous mat) bleeder the resin can be transported 

over about 35 cm in 15 minutes with the vacuum technique. 

Without the continuous glass mat as bleeder the transport 
20 is found to amount to only 10 cm in 15 minutes. The resin 

transport in the material according to the invention 

amounts to 35 cm in 15 minutes. 

It can be seen from the foregoing that with much 

less material and in simple manner an at least equally 
25 good result can be obtained according to the invention as 

when a bleeder is applied. 



* * * * ★ 
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1 . Strengthening layer for composites to be formed 
by means of vacuum technique, which layer substantially 
consists of a strengthening material and for a smaller 
part of transport threads of substantially round and 
substantially form- retaining cross-section for guiding 
the resin therealong, which threads lie substantially in 
the direction of the resin transport. 

2. Strengthening layer as claimed in claim 1, 
characterized in that the transport threads lie in the 
same plane as the rest of the strengthening material. 

3. Strengthening layer as claimed in claim 1 or 2 . 
characterized in that the transport threads lie against 
one or both sides of the strengthening layer. 

4. Strengthening layer as claimed in claims 1-3, 
characterized in that the strengthening material takes at 
least partly the form of endless threads lying 
substantially parallel adjacently of each other, or 
multifilaments . 

5. Strengthening layer as claimed in claims 1-4, 
characterized in that the form-retention of the transport 
threads is achieved in that they consist of two or more 
twined single threads. 

6. Strengthening layer as claimed in claims 1-4, 
characterized in that the form- retention of the transport 
threads is achieved in that they consist of torsional 

single threads. 

7. Strengthening layer as claimed in claims 1-4, 
characterized in that the form-retention of the transport 
threads is achieved in that they consist of a coating 
applied to the whole or partial surface of the thread. 

8. Strengthening layer as claimed in claim 7, 
characterized in that the coating is a glue. 

9. Strengthening layer as claimed in claims 1-4, 
characterized in that the form- retention of the transport 
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threads is achieved in that they are monofilament 
threads . 

10. Strengthening layer as claimed in claims 1-4, 
characterized in that the form-retention of the transport 
threads is achieved in that they are provided with a 
sheath . 

11. Strengthening layer as claimed in claim 10, 
characterized in that the sheath consists of a knit. 

12. Strengthening layer as claimed in claim 10, 
characterized in that the sheath consists of a braiding, 

13. Strengthening layer as claimed in claims 1-4, 
characterized in that the form-retention of the transport 
threads is achieved in that they form part of a structure 
of threads which are mutually connected by a binding such 
that the round form of the transport threads cannot be 
distorted, or hardly so. 

14. Strengthening layer as claimed in claim 13, 
characterized in that the form-retention of the transport 
threads is achieved in that they for^n part of a gauze. 

15. Strengthening layer as claimed in claim 13, 
characterized in that the form-retention of the transport 
threads is achieved in that they foirm part of a web 
manufactured according to the Rachel technique , 

16. Strengthening layer as claimed in any of the 
foregoing claims, characterized in that the transport 
threads are formed from glass, carbon, kevlar, flax, 
other vegetable or synthetic fibres or combinations 
thereof . 

17. Strengthening layer as claimed in any of the 
foregoing claims, characterized in that the strengthening 
material is formed from glass, carbon, kevlar, flax, 
other vegetable or synthetic fibres or combinations 
thereof . 

18- Strengthening layer as claimed in any of the 
foregoing claims, characterized in that the transport 
threads are manufactured from the same material as the 
strengthening material of which the rest of the layer 
consists . 
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19. Assembly of strengthening layers, comprising at 
least one strengthening layer as claimed in any of the 
foregoing claims. 

20. Composite consisting of at least one layer 
embedded in resin as claimed in claims 1-18 or an 
assembly as claimed in claim 19- 
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